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A Class of Effective Search Strategies for Parameter Estimation of Nonlinear Systems
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Abstract Combining the probabilistic jumping search of simulated annealing with the
geometry search in convex polyhedron of simplex method, this paper proposes a class of
effective search strategies for parameter estimation of nonlinear systems. Simulation re-
sults, including multiple parameter estimation of several nonlinear constant systems and
joint parameters and time-delay on-line estimation of time-varying nonlinear water tank
system, demonstrate the feasibility, effectiveness and certain anti-noise ability of the

proposed strategies.
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Fig.1 Structure of parameter estima-
tion for nonlinear systems
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Table 1 Simulation results of Model 1 Table 2 Simulation results of model 2
_ i -1y fiti iH1E 2 e B R ) fEit{E  SCER[2) SCERi4]
S8 AXE gt mtE vz ZRAKE g b oz BR BR
k | 1.0000 1. 0000 O ")) 0.9 0. 5000 0. 5000 0 0.4916 0.5069
T, 1 1.0000 0,9990 4. 25e—5 G2 0. 3 0. 3000 0. 3000 0 0. 3014 0. 3048
T, 2 2,.0000 2.0009 1.12e—5 s 1.8 1. 8000 1, 8000 0 1. 8432 1. 8095
T 1 1. 0000 1. 0000 0 G4 0.9 0. 9000 0. 9000 0 0. 9267 0. 9077
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Table 3 Simulation results of model 3
28 HILHE B L iHE ¥ A5 E s T {E 2 Hk[ 258 (4G R
d 2 2 2 0 2 2
ai —1.5 — 1. 4999 — 1. 4997 1. 86e—5 — 1. 4882 — 1, 5004
as 0.7 G, 7000 0.6990 2.19e—5 0.6970 0. 6984
bo 1 1. 0002 0. Y976 0, 22e—4 1. 3654 0, 9861
b1 0.5 0.4906 0. 5155 0. 0068 — 0. 0371 0.4516
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Fig. 2 Simulation results of alone estimation for time-varying time delay
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Fig. 3 Simulation results of joint estimation for time-varying time delay and parameters
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